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ABSTRACT 


(2006.01) 


A needleless syringe comprises a reservoir sealed with 
mobile closure elements enclosed the liquid, the reservoir 
being initially isolated from the injection system which is so 
designed that it comprises at least two peripheral injection 
conduits located outside a receptacle comprising a blind 
bore which receives the downstream closure element such 
that the inlets of the conduits are cleared. 

14 Claims, 3 Drawing Sheets 
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NEEDLELESS SYRINGE FOR INJECTING A the initial jolts of the injection, but with considerable pres- 

LIQUID CONTAINED IN A PREFILLED sure losses in a tortuous injection system for supplying a 

AMPULE single injection conduit. The complexity of the device both 

in terms of its production and its use is self-evident. 


BACKGROUND 


SUMMARY 


The present invention concerns the field of prefllled and 

disposable needleless syringes; such syringes are used for The present invention aims to solve all of these problems 

intradermal, subcutaneous and intramuscular injections of by means of a device which is as simple as possible, is 

liquid active principle intended for therapeutic use in human 10 disposable after injection, and can be used not only by 

or veterinary medicine. specialized personnel but also by an ordinary patient. 

A first imperative for prefllled syringes is that of the The present invention concerns a needleless syringe corn- 
compatibility in the long term, generally three years, prising a substantially cylindrical reservoir closed off by a 
between the liquid active principle and the reservoir which displaceable upstream obturator, a displaceable downstream 
contains it. Another imperative, associated with the preflll- 15 obturator and enclosing a liquid active principle, the reser- 
ing method, is that of having a transparent reservoir in order voir being initially isolated from an injection system integral 
to be able to carry out the regulatory checks of correct filling with a body, said syringe comprising a drive means for 
of the reservoir before it is fitted in the syringe. These displacing the assembly of upstream obturator, liquid and 
imperatives result in the production of a reservoir which is downstream obturator, is characterized in that the injection 
substantially transparent and made of a material which is 20 system comprises at least two peripheral injection conduits 
compatible with the active principle for the desired length of which are situated outside a receptacle for the downstream 
time: this material is generally glass for pharmaceutical use: obturator, the free height of the blind bore of the receptacle 
glass type I or II. permitting clearance of the inlets of the peripheral conduits 

The initial phase of the injection is critical for the pen- when this downstream obturator is in contact with the 

etration, into the skin, of the jet or jets of liquid, depending 25 bottom of the receptacle. 

on whether the syringe has one or more injection conduits. In this invention, liquid active principle, or medicament, 

The latter configuration being favorable for reducing pain. is to be understood principally as meaning a more or less 

The final bioavailability depends on the correct implemen- viscous liquid, or a mixture of liquids, or a gel. The active 

tation of this initial phase, it assumes a rapid acceleration of principle can be a solid dissolved in a suitable solvent for 

the liquid in the injection conduits without the multiple jolts 30 injection. The active principle can be a solid in pulverulent 

of the jets when there is too great a pressure surge to achieve form in more or less concentrated suspension in a suitable 

this rapid acceleration. liquid. The granulometry of the solid active principle must 

The prior art does not disclose syringes, with several be adapted, as must the form of the conduit, to avoid 

injection conduits, meeting all of these requirements. blockages. 

The patent FR 2 775 603 describes a needleless syringe 35 The substantially cylindrical reservoir is made of glass 

with a prefllled ampule closed at its upstream end by a type I or type II; but it can be made of any other material that 

displaceable obturator and at its downstream end by a is transparent and compatible with the active principle, 

multi-hole injector having a central filling orifice closed by The drive means which will act on the upstream obturator 

a stopper after the ampule has been filed. can be a mechanical drive: release of a compressed spring, 

The U.S. Pat. No. 4,668,223 describes a syringe with a 40 or of the pneumatic type: release of compressed gas, or 

prefllled ampule which is closed at each of its ends by a pyrotechnic: release of combustion gas. 

displaceable obturator, the upstream end of the ampule The syringe functions in the following way: the drive 

receives a guide piece for a plunger rod and the downstream means will act on the upstream obturator and displace the 

end receives a part forming a receptacle in which the assembly of upstream obturator, liquid and downstream 

downstream obturator is to be housed. 45 obturator because the liquid is incompressible. The down- 

The U.S. Pat. No. 4,941,880 describes a syringe which is stream obturator is displaced and lodges in the blind bore of 

very complex from several points of view. First, it is a the receptacle until contact is made with the bottom of said 

syringe with a pneumatic drive, intended to be used several receptacle. The height of this bore is such that when the 

times by changing the ampule containing the active prin- downstream obturator is in contact with the bottom of the 

ciple. This ampule containing the active principle comprises 50 receptacle, the inlets of the injection conduits, on the periph- 

two juxtaposed parts. An upstream part, for long-term stor- ery of the receptacle, are freed; the liquid is driven back 

age of the active principle: this is a glass tube closed at its there and is injected by the movement of the upstream 

two ends by obturators and placed in a polycarbonate tube; obturator, which continues until the reservoir is emptied: the 

this arrangement ensures the compatibility and allows the upstream obturator is then in contact with the downstream 

filling to be checked. Before use. the operator transfers the 55 obturator. 

active principle into the downstream part of the ampule, The needleless syringe is preferably such that the reser- 

which has the role of intermediate reservoir, by pushing a voir of liquid active principle is housed in the body on which 

plunger which displaces the liquid and the downstream the injection system is fixed. 

obturator; this downstream part of the reservoir is made of According to one variant, the receptacle in which the 

polycarbonate and has a thick wall, it will withstand the 60 downstream obturator lodges is a part of the body of the 

operating pressure generated by the drive device. The opera- syringe. 

tor places the ampule, thus prepared for injection, into the The receptacle for the downstream obturator advanta- 

injection mechanism; upstream of an injection device com- geously comprises at least one means for absorbing the 

prising a single injection conduit which will be supplied via impact of the downstream obturator before it comes to a stop 

a bypass placed at the downstream end of the intermediate 65 in the bottom of the receptacle. This shock absorption, which 

injection reservoir. This arrangement solves the problems of prevents rebounding of the obturator, has the purpose of 

resistance of the reservoir and to a certain extent can reduce preventing injection jolts at the start of operation. 
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According to a first variant, the downstream obturator Injection without jolts at the start of the phase of acceleration 

comprises, on its face directed toward the receptacle, a of the liquid, by the functioning of the device and the 

recess with a shape matching that of a stud which is integral absorption of the impact. 

with the bottom of the receptacle. During its displacement, The air initially trapped in very small quantity in the 

the downstream obturator will engage on the stud via this 5 injection conduits does not introduce any adverse effect, 

recess. This engagement absorbs the energy of the impact of Likewise, the active principle which remains in the conduits 

the obturator on the bottom of the receptacle. Moreover, this at the end of injection entails a very negligible loss of active 

engagement is rendered irreversible, for example by a flange principle, which can even be compensated for at the time of 

or notches disposed around the stud, prefilling. 

According to another variant, the downstream obturator 10 The present invention has the advantage of making it 

can lodge in a receptacle of very slightly truncated shape possible to separate two parts of the device. A part which 

with a large cross section at the entrance to the receptacle will be called the pharmaceutical part comprising the body 

and a smaller cross section at the bottom. The deformation and the reservoir with the displaceable upstream and down- 

of the obturator for lodging in this receptacle absorbs the stream obturators: this subassembly will be able to be 

impact. 15 processed under the conditions applying in the pharmaceu- 

According to another variant, the downstream obturator tical industry, in particular as regards sterilization and asep- 

comprises a compressible part. The downstream obturator S1S - This subassembly will be integrated with the rest of the 

lodges in the bore of the receptacle by crushing this com- s y rin g e whose elements have been joined together, this 

pressible part: the depth of the bore is less than the height of assembling being done under less stringent conditions than 

the obturator before its deformation. It is the crushing of this 20 those associated with the pharmaceutical industry, 

deformable part which absorbs the impact of the down- When the downstream obturator is lodged irreversibly in 

stream obturator tne receptacle, me syringe becomes very difficult to reuse. 

According to a first embodiment, the drive means acts This . therefore also has the advantage of pre- 

i • . i 5. . . venting reuse of said syringe ior purposes other than the 

directly on the upstream obturator. . . . , e , . e v v 

.. , , ,. , 25 initial therapeutic use. 

According to another embodiment, the drive means acts Final] M& configuration has the advantage of preventing 

on the upstream obturator by way of a plunger. This variant Me , eak ; of ]j j d via the injection conduits before 

is of interest when the drive means is a generator of the ^ injectkm ig formed xhis is because the device is 

pneumatic type or of the pyrotechnic type. By then using a fr tl shaken (this is even recomme nded) in order to 

stepped plunger, instead of a single plunger, it is possible to 3Q examjne the lmhm of the u id Qr tQ homogenize the 

effect a first phase at low pressure and low speed in order to mixture when ^ n Jd rises particles in SUS p ens ion. 

displace the assembly oi upstream obturator, liquid and The ^ ^ before ^ 

active principle is isolated 

downstream obturator, and to engage the downstream obtu- from the conduits affords u]timate protection against this 

rator without shock m the receptacle, then a second phase at ^ ^ o £ j ogs 

high pressure for injection at high speed. 35 

The drive means is preferably a pyrotechnic gas generator. BRIEF DESCRIPTION OF THE DRAWINGS 
Such a device is compact, powerful and in particular very 

reliable: the storage life of this type of generator is much The invention is set out in detail below with the aid of 

longer than the period of conservation of the active prin- figures representing different specific embodiments of the 

ciple. 40 invention. 

The reservoir and the body of the syringe advantageously FIG. 1 shows a longitudinal section through a syringe 

form a single unit which is compatible with the active according to a first embodiment. 

principle for a long period of time and is resistant to high FIG. 2 shows the partial view of the downstream end of 
pressures during functioning. a syringe in which the downstream obturator has a corn- 
According to another embodiment, the reservoir is shrink- 45 Possible part, 
fitted into the body by way of an intermediate material upon FIGS - 3 331(1 4 show a P 31 ^ 1 view of the downstream end 
assembly of the body of the syringe with the reservoir onto of a s y rin § e according to another variant, respectively before 
the drive means. anc ^ a ^ ter functioning, and in this variant the downstream 
^pr« ii j? j-i j 1 j j* obturator comprises a recess. 

Hie body oi the syringe is advantageously made oi a _ 1 . A . , , . r 

/ A . < J . . . « • .50 FIG. 5 shows a variant with a stepped plunger for dis- 

transparent material making it possible to view the reservoir , a1 , , * 

r \. • • i . xi ^ j? • • placing the upstream and downstream obturators, 

oi active principle up to the moment oi miection. ^ i • 1 • • i- 1 • 

FIG. 6 shows a cross -sectional view indicated in f IG. 2. 

However, the body comprises at least one window for 

viewing the content of the reservoir when the material of the DETAILED DESCRIPTION OF THE 

syringe body is not transparent. 55 " EMBODIMENTS 

The plunger acting on the upstream obturator advanta- 
geously serves as an indicator of the functioning of the FIG. 1 shows, in longitudinal section, a syringe according 
syringe by appearing in the transparent part or the window to the invention, it is shown vertically, the "injection system 
of the body of the syringe. The upstream obturator can also directed downward. 

fulfill this function. 50 The syringe 1 comprises a body 2 which houses a reser- 

The needleless syringe with several injection conduits in voir 3 containing the liquid active principle 6. Placed at the 

the different embodiments of the invention solves the prob- downstream end of the body 2 there is a receptacle 7 

lems posed. The long-term compatibility between the liquid comprising, for example, three injection conduits, such as 

active principle and the reservoir containing it, by the choice the conduit 8. The injection system is covered by an external 

of the shape and materials of the reservoir. The stability of 65 protection in order to ensure asepsis of the syringe: this 

the reservoir with respect to the high operating pressure, by protection comprises an elastomeric membrane applied on 

the different types of assembly of the reservoir in the body. the outer face of the injector via a fine metal protective seal, 
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crimped about this end of the syringe. This protection will be 
removed before the injection. At its opposite end, the body 

2 of the syringe is fixed to a drive means 70 which, in this 
example, is a pyrotechnic gas generator, which will be 
described below. 5 

The body 2 of the syringe comprises two diametrically 
opposite windows for viewing the active principle contained 
in the reservoir 3 : these are simply two oblong openings 12 
in the body. Arranged downstream of the body 2 of the 
syringe, and engaged in a bore of suitable shape, there is a 
cylindro-conical receptacle 7, which will be described 
below. A reservoir 3 made of glass is positioned bearing on 
this receptacle 7 and centered downstream of the body 2; this 
reservoir is a tube surrounded by a transparent intermediate 
material 9. Upstream, the body 2 of the syringe receives the 
body 71 of the drive means which is centered about the other 
end of the reservoir, the annular centering crown bears on 
the intermediate material 9 and thus shrink-flts the reservoir 

3 in the body 2 at the moment of assembly of the drive 2Q 
means onto the body 2 of the syringe. This slirink-fitting 
increases the resistance of the tube when it is subjected to the 
operating pressure. The reservoir 3 is essentially a tube 
which is closed off at its two ends by displaceable upstream 

4 and downstream 5 obturators; these obturators are prefer- 25 
ably plunger stoppers commonly used in syringes: these are 
parts which are obtained by molding of elastomers which are 
compatible with the active principle over a long period of 
time: each part incorporates the functions of plunger and 
leaktightness via flanges or lips (not detailed in the figures). 3Q 
The elastomers normally used for the production of these 
parts are, for example, chlorobutyl or bromobutyl, whose 
Shore hardness is set at about 45 and about 70. These parts 
can be given surface treatments, in particular to facilitate 
their displacements in the tubular reservoir. When it is free, 35 
the plunger stopper has a diameter greater by about 10 
percent than the internal diameter of the tube which is going 

to receive it, the height of the plunger stopper is about 0.5 
to 0.8 times this diameter. When the plunger stopper is 
engaged in the tube, because of the deformations its height 4Q 
is equal to about 0.6 times to about 1.0 times the internal 
diameter of the reservoir. 

In this example, the receptacle 7 is a part with a cylindro- 
conical external shape which comprises a central bore 10 in 
which the downstream obturator 5 will lodge. On its periph- 45 
ery, the receptacle comprises three injection conduits, only 
one of which, labeled 8, can be seen in this cross section. 
The diameter of the bore is equal to that of the reservoir. The 
free height of the blind bore 10 of the receptacle 7 is equal 
to that of the downstream obturator 5 mounted in the 50 
reservoir 3. When the downstream obturator 5 has reached 
the bottom la of the receptacle, the inlet 8a (toward reser- 
voir 3) of the injection conduits 8 is brought into commu- 
nication with the liquid 6; the liquid flows with a speed 
corresponding to the pressure transmitted by the upstream 55 
obturator 4. 

In this embodiment, the drive means acts on the upstream 
obturator by way of a plunger 11 with an effective cross 
section equal to that of the upstream obturator 4, this plunger 
11 is in contact with the upstream obturator 4, there is 60 
therefore no shock or pressure surge effect at the start of 
functioning. By virtue of its leaktight system, this plunger 11 
prevents the gases produced by the combustion of the charge 
72 from coming into contact with the upstream obturator and 
thus prevents possible damage to the latter and escape of 65 
gases toward the active principle contained in the reservoir. 
This plunger 11, given a suitable colour, can also serve as an 
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indicator of functioning by appearing in the viewing win- 
dows of the body 2 of the syringe. 

We will now describe the main elements of the pyrotech- 
nic generator 70. It comprises, in the body 71 above the 
plunger, a pyrotechnic charge 72 whose combustion is 
initiated by a primer 80 impacted by a striker 74. The primer 
73 is housed in a primer holder. In the initial position, the 
striker 74 is retained in the striker guide 75, made integral 
by screwing to the body 71, by means of at least one ball, 
such as the ball 77, partially engaged in a groove of the 
striker. The striker device comprises a push button 78 with 
a groove 79 and an internal spring 76. 

The push button 78 slides on the outside of the striker 
guide 75 and it is held by stubs which move in lateral 
grooves. This push button 78 is in this case the trigger 
member. 

In order to initiate the combustion of the pyrotechnic 
charge 72. it is of course possible, without departing from 
the scope of the invention, to use initiation devices other 
than the striker device described here. Without going into 
details and without wishing to be exhaustive, we will cite, as 
examples, initiation devices with an electric battery or 
piezoelectric initiation devices. 

If appropriate, the pyrotechnic gas generator can be 
replaced by a gas generator formed by a reservoir of 
compressed gas closed by a valve which can open quickly. 
The triggering member will open said valve, the compressed 
gases of the reservoir will expand and act on the thrust 
means. 

After removing the asepsis stopper, and having placed the 
downstream face of the injector on the skin of the subject 
who is to be treated, the operator presses with his thumb on 
the push button 78 which is driven down and compresses the 
spring 76. The push button is displaced until the groove 78 
arrives level with the groove of the striker 74, the balls, such 
as the ball 77, retaining the striker 74 move into the groove 
79 and release the striker, which will violently impact the 
primer 73, whose initiation fires the pyrotechnic charge 72. 
The striker 74 bearing on the primer holder 80 ensures that 
the primer is held in place and ensures leaktightness: the 
gases of combustion do not ascend toward the push burton. 

The combustion of the pyrotechnic charge will produce 
gases which act on the plunger 11. 

FIG. 2 shows the partial view of another embodiment 20 
of the invention in which the downstream obturator 25 is 
partially compressible. FIG. 6 is a cross -sectional view 
indicated in FIG. 2, showing three injection conduits 28 on 
the periphery of the receptacle 27. Before functioning, this 
obturator has a height or thickness greater than the height of 
the blind bore 21 of the receptacle 27. As before, the drive 
means displaces the assembly of upstream obturator 24, 
liquid 26 and downstream obturator 25; the downstream 
obturator lodges in the blind bore 21 of the receptacle, then 
comes into contact with the bottom 21a and, under the effect 
of the pressure, the compressible part crushes, frees the 
inlets 28a of the injection conduits 28 and permits passage 
of the liquid. The deformation by partial compression of the 
downstream obturator 25 in the blind bore of the receptacle 
absorbs the shock due to the arrest of the downstream 
obturator and prevents ejection of the liquid in multiple 
spurts. The downstream obturator 25 is formed, for example, 
by two layers of different materials: toward the reservoir, a 
layer of deformable but incompressible elastomer 29, com- 
patible with the active principle, then below this a layer of 
a very compressible material 29a which will crush when the 
downstream obturator engages at the bottom of the recep- 
tacle. 


US 7,056,300 B2 

7 8 

In one variant, the downstream obturator is made of the The invention claimed is: 

same elastomer compatible with the active principle but 1 . A needleless syringe, comprising: 

comprises on its lower part, coming into contact with the a body housing a cylindrical reservoir closed off by a 

bottom of the receptacle, at least one cavity which will be displaceable upstream obturator and a displaceable 

closed by the deformation of the elastomer upon engage- 5 downstream obturator enclosing an active principle; 

ment of the downstream obturator in the receptacle. This and 

deformation absorbs the impact of the obturator and also a downstream receptacle with at least two peripheral 

reduces the volume occupied by the obturator. injection conduits which are placed around and outside 

FIG. 3 shows, in a partial view, another embodiment of a sidewall of said receptacle, said receptacle compris- 
the invention which differs from the preceding ones in terms 10 ing a blind bore whose free height permits clearance of 
of the particular shape of the downstream obturator and the the inlets of the peripheral conduits when the down- 
fitting of the reservoir in the body of the syringe. stream obturator is brought into contact with the bottom 

The body 32 of the syringe is made of a material which of said receptacle by a drive means displacing the 

is transparent and sufficiently thick to withstand high oper- assembly of the upstream obturator, the active principle 

ating pressures. A cylindro-conical receptacle 37 is engaged 15 and the downstream obturator, 

in the downstream end of the body 32. The reservoir 33 wherein the receptacle comprises a means for shock 

containing the liquid active principle and closed off by the absorption of the downstream obturator before it comes 

upstream 34 and downstream 35 obturators is housed in the to a st0 p j n t he receptacle. 

body 32. The body 32 serves as a reinforcement for the 2 . The needleless syringe as claimed in claim 1. further 

reservoir 33 at the moment of the injection. 2Q compnsing a stud provide d at the downstream obturator is 

Another particular feature 01 this example is the recess 36 received bv a recess 

on the downstream face of the displaceable obturator 35 and - ^, « , . t . , • • + 1 

rt j. 1 r> 1 • ^ 1 ^ /li A 1 ^1 3. the needleless syringe as claimed in claim 1, wherein 

the stud 39 fixed in the bottom of the receptacle, the recess Al , , , J . . , r , , 

a +u + a ™ u u 1 •+ +1 the downstream obturator is deformable. 

36 and the stud 39 have shapes which permit their engage- . „ , . , 

ment when the downstream obturator 35 is displaced under 4 ' The needleless syringe as claimed m claim 3, wherein 

the effect of the pressure transmitted by the plunger 31. This 25 the receptacle is smaller than the downstream obturator 

engagement absorbs the energy and cushions the impact of before its deformation. 

the obturator 35 on the bottom of the receptacle 37: there is 5. The needleless syringe as claimed in claim 1, wherein 

no rebound of the downstream obturator 35, which remains the drive means acts directly on the upstream obturator, 

engaged on the stud 39. 6. The needleless syringe as claimed in claim 1, wherein 

The shock absorption of the downstream obturator in the 30 the drive means acts on the upstream obturator by way of a 

receptacle can also be achieved by means of a receptacle of plunger. 

slightly truncated shape in which the downstream obturator 7. The needleless syringe as claimed in claim 6, wherein 

will lodge and deform. the plunger is a stepped plunger in order to effect a first 

The shock absorption can also be achieved pneumatically phase at low pressure and low speed to displace the assem- 

by at least one calibrated vent hole which controls the flow 35 bly of upstream obturator, liquid and downstream obturator 

rate of air driven by the downstream obturator upon its and engage the downstream obturator without shock in the 

displacement in the receptacle. receptacle, then a second phase at high pressure for injection 

FIG. 4 shows, in a partial view, the position of the at high speed, 

downstream 35 and upstream 34 obturators during the 8. The needleless syringe as claimed in claim 7, wherein, 

injection. The downstream obturator 35 is in the blind bore 40 on tne gas generator side, the stepped plunger comprises a 

of the receptacle 37, it is engaged via its recess 36 on the stud head of small cross section for producing a moderate force 

39 fixed on the bottom of the receptacle: this engagement is tQ moye ±e assembly of upst ream obturator, liquid and 

rendered irreversible by a flange surrounding the stud 39. downstream obturator, the length of displacement being 

ihe upstream obturator 34, pushed by the plunger 31, drives W1 . , , r lt . , , ,1 

Al !• .1 ^ . t.-^ A . , r , A -\ y • • \- • such that when the head of small cross section is cleared, the 

the liquid, this FIG. 4 illustrates clearly an miection 111 4S , , . . , , . , ' - 

+u * « • u l\ u ^ +u downstream obturator is housed entirely in the receptacle 

progress: the obturator 35 is bearing on the bottom of the , , - .« 1 11 

receptacle 37 and it frees the inlets 38a of the injection and the § ases f '°™ * e S enei f ° r wiU then act on the large 

conduits 38 and does so until the upstream obturator 34 has cross sectlon of the P lun S er: the llc l uld 18 subjected to a high 

terminated its travel and come to bear on the downstream pressure. 

obturator 35. 9. The needleless syringe as claimed in claim 1, wherein 

FIG. 5 shows another embodiment of the invention which 50 the drive means is a pyrotechnic gas generator, 

differs from the example in FIG. 2 in terms of the use of a 10. The needleless syringe as claimed in claim 1, wherein 

stepped plunger 51 . Toward the gas generator, the plunger 51 the reservoir and the body form a single unit, 

comprises a head of small cross section which will transmit 11. The needleless syringe as claimed in claim 1, wherein 

a moderate force, at the start of functioning, for setting into the reservoir is shrink-fitted into the body via an interme- 

motion and accelerating the assembly of upstream obturator 55 diate material upon assem bly onto the drive means. 

54, liquid 56 and downstream obturator 55. The lengths of 12 ^ nee dleless syringe as claimed in claim 1, wherein 

displacement are chosen in such a way that when the head t ^ e ^ odv j s transparent 

of small cross section is freed, more precisely when the i ^ tt, ai ^ ' • 1 • j * 1 • ■% i~ 

, r. ^ , -„ ' / , no j.* .1 13. The needleless synnge as claimed m claim 1, wherein 

upper seal of the plunger 51 ceases to be effective, the ^11 • : 1 A • 1 ^ • • ^ 

, rr , r ... , 1 +• 1 • +1 \ 1 me body comprises at least one window tor viewing the 

downstream obturator 5ms housed entirely m the receptacle 60 -f 1, • 

57, the gases of the generator will then act on the large cross content ot the reservoir. 

section of the plunger 51 subjecting the liquid 56 to a high 14 ^ needleless synnge as claimed m claim 1, wherein 

pressure and, as it is then brought into communication with the assembly of the upstream obturator, the active principle 

the openings 58a of the injection conduits 58, the liquid 56 and the downstream obturator are displaced together when 

will be injected at high speed, which is favorable for 65 the drive means is actuated, 
penetrating the skin and for good bioavailability of the 

active principle. ***** 


